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(57) ABSTRACT

A turning 1insert has two opposite main surfaces and a
peripheral surface which extends therebetween and has N
side surfaces, where 2<N<9. The insert has mirror symmetry
about a mid-plane and 360/N degree rotational symmetry
about a central axis perpendicular to the mid-plane. The
insert has two main edges which each have N main cutting
edges and N corner cutting edges. FEach main cutting edge
has two raised edge portions and a lowered edge portion.
Each main surface has N main rake surfaces and N corner
rake surfaces. Each main surface further has at least N
convex 1sland protrusions and N at least partially convex
peninsula protrusions, any and all island protrusions asso-
ciated with a given main rake surface being located between
two adjacent peninsula protrusions, each pair ol adjacent
peninsula protrusions having at least one 1sland protrusion

located therebetween.

20 Claims, 3 Drawing Sheets
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TURNING INSERT HAVING PENINSULA
AND ISLAND PROTRUSIONS, AND
TURNING TOOL

RELATED APPLICATIONS

The present application claims priority to U.S. Provisional
application No. 62/737,329, filed Sep. 27, 2018. The con-

tents of the alorementioned application are incorporated by
reference in their entirety.

FIELD OF THE INVENTION

The subject matter of the present application relates to
turning machining tools and 1nserts. Specifically, it relates to
turning inserts with chip breakers or chip formers.

BACKGROUND OF THE INVENTION

Turning inserts of the field are disclosed, for example, by
U.S. Pat. No. 9,630,257.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the subject matter of
the present application there i1s provided a turning insert
having a central axis, the turning insert comprising:

two opposite polygonal main surfaces and a peripheral
surface extending therebetween, the peripheral surface
extending circumierentially about the central axis and hav-
ing an integer number N side surfaces, where 2<N<9; the
turning insert having mirror symmetry about a mid-plane
oriented perpendicular to the central axis and passing mid-
way between the two main surfaces through the peripheral
surface and 360/N degree rotational symmetry about the
central axis; and

two main edges, each being formed at respective inter-
sections between the peripheral surface and the two main
surfaces, each main edge comprising:

N main cutting edges and N corner cutting edges, each
corner cutting edge extending between, and connect-
ing, two adjacent main cutting edges, each main cutting
edge comprising two raised edge portions and a low-
ered edge portion extending therebetween, the raised
edge portions being located farther from the mid-plane
than the lowered edge portion 1n a direction along the
central axis; wherein:

cach main surface comprises:

N main rake surfaces, each extending from a respective
main cutting edge towards the central axis;

N corner rake surfaces, each extending from a respective
corner cutting edge towards the central axis and located
between two adjacent main rake surfaces;

N at least partially convex peninsula protrusions, each
projecting from the main surface and extending in a
direction from the central axis towards an associated
corner cutting edge; and

at least N convex 1sland protrusions, each projecting from
the main surface and at least partially on an associated
main rake surface, any and all island protrusions asso-
ciated with a given main rake surface being located
between two adjacent peninsula protrusions (42), each
pair ol adjacent peninsula protrusions having at least
one 1sland protrusion located therebetween.

Any of the following features, either alone or in combi-

nation, may be applicable to any of the above aspects of the
subject matter of the application:
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Each corner cutting edge can have two wiper edges, the
two wiper edges defining a corner angle which can have a

range between 135 and 160 degrees and preferably between
135 and 145 degrees.

Each peninsula protrusion preferably i1s located on an
associated corner rake surface.

Each main surface has a main abutment surface which 1s
parallel to the mid-plane, and each peninsula protrusion can
have at least a planar portion which 1s coplanar with a
respective main abutment surface.

Each 1sland protrusion can be spaced apart from the main
abutment surface.

For any given main cutting edge, each of the two raised
edge portions and the lowered edge portions can be con-
nected by a respective transition edge portion.

No 1sland protrusion extends farther from the mid-plane
than a lowered edge portion 1n a direction perpendicular to
the mid-plane.

Each peninsula protrusion extends farther from the maid-
plane than an adjacent raised edge portion 1n a direction
perpendicular to the mid-plane 1n a direction perpendicular
to the mid-plane.

In a plan view of the turning insert perpendicular to the
mid-plane, each 1sland protrusion can have an oval shape.

In a plan view of the turning insert perpendicular to the
mid-plane, a largest dimension of each 1sland protrusion 1s
in a longitudinal direction which extends parallel to an
adjacent lowered edge portion.

Each main surface has a planar main abutment surface
which 1s parallel to the mid-plane and located farther there-
from than the 1sland protrusions.

Each rake surface comprises a main rake surface which
extends from a respective main cutting edge and a corner
rake surface which extends from a respective corner cutting,
edge.

N can equal 3.

Each main surface comprises at least 2*N 1sland protru-
sions distributed equally between all the pairs of adjacent
peninsula protrusions.

Each main surface can have exactly 3*N island protru-
sions distributed equally between all the pairs of adjacent
peninsula protrusions.

The msert 1s devoid of an 1sland protrusion between the
center axis and any of the corer cutting edges.

A turning tool has a turning tool body or a high-feed
turning tool body with a pocket and the turning insert
secured 1n the pocket.

The pocket has a pocket base abutment surface and
abutment walls which extend transversely outwardly away
from the base abutment surface; and wherein the pocket base
abutment surface abuts one of the two main abutment
surfaces of the turning insert, and the peripheral surface
engages the abutment walls.

The pocket has a fastening member which forces the
isert against the pocket base abutment surface and against
the abutment walls.

The pocket of the high-feed turning tool body has a
different orientation than that of the pocket of the turning
tool body, each configured for respective diflerent machin-
ing applications.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the subject matter of the
present application and to show how the same may be
carried out 1n practice, reference will now be made to the
accompanying drawings, in which:
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FIG. 1 1s an 1sometric view of a turning tool with a
high-feed turning tool body and a turning insert secured in

a pocket thereof;

FIG. 2 1s an 1sometric view of the high-feed turning tool
body of FIG. 1;

FIG. 3 1s an 1sometric view of the turning insert of FIG.
1

FIG. 4 1s a side view of the turning insert of FIG. 1;

FIG. § 1s a detail view according to line V of FIG. 4;

FIG. 6 1s a plan view of one of the main surfaces of the
turning nsert of FIG. 1;

FIG. 7 1s a detail view according to line VII of FIG. 6
showing a peninsula protrusion;

FIG. 8 1s a cross section view taken along line VIII-VIII
of FIG. 6 showing an 1sland protrusion extending from a
main rake surface;

FIG. 9 15 a cross section view taken along line IX-I1X of
FIG. 6, between two 1sland protrusions;

FIG. 10 1s a cross section view taken along line X-X of
FIG. 6 showing the peninsula protrusion extending from a
corner rake surface and merging with a main abutment
surface;

FIG. 11 1s a plan view of the high feed turning tool of FIG.
1 with the turning insert of FIG. 4 and of a cross section of
a workpiece on which high feed machiming operations are
being performed on; and

FIG. 12 1s a plan view of an embodiment of a standard,
non-high-feed, turning tool body with the mnsert of FIG. 4,
and a cross section of a workpiece on which standard turning
operation 1s being performed on.

Where considered appropriate, reference numerals may
be repeated among the figures to indicate corresponding or
analogous elements.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

In the following description, various aspects of the subject
matter of the present application will be described. For
purposes of explanation, specific configurations and details
are set forth in suflicient detail to provide a thorough
understanding of the subject matter of the present applica-
tion. However, 1t will also be apparent to one skilled 1n the
art that the subject matter of the present application can be
practiced without the specific configurations and details
presented herein.

Attention 1s drawn to FIG. 1. According to some embodi-
ments, a turning tool 10 has a high-feed turning tool body
11a or a turning tool body 115 with a pocket 12 and a turning,
insert 14 secured therein. The turning insert 10 has a central
axis H.

The turning insert 14 includes two opposite main surfaces
16 and a peripheral surface 18 which extends therebetween.
The peripheral surface 18 extends circumierentially about
the central axis H. Each main surface 16 has a generally
polygonal shape 1n a plan view thereol. In particular, each
main surface 16 has a generally regular polygonal shape.
Each main surface 16 can have a pentagonal shape in a plan
view thereol. The turning msert 14 exhibits mirror symmetry
about a mid-plane P which 1s oriented perpendicular to the
central axis H and which passes midway between the two
main surfaces 16 through the peripheral surface 18. Each
main surface 16 defines parallel lowest and highest portion
planes LP, HP, respectively located closest and farthest from
the mid-plane P in a direction along the central axis H. As
measured 1n a direction along the central axis H, a distance
between the highest portion plane HP and the mid-plane P
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1s greater than a distance between the lowest portion plane
LP and the mid-plane P. The lowest and highest portion
planes LP, HP are parallel to the mid-plane P. Each main
surface 16 1s formed only between the lowest and highest
portion planes LP, HP.

The itersection between each main surface 16 and the
peripheral surface 18 forms a main edge 20. Thus, the
turning isert 14 has two main edges 20. Each main edge 2
has 2<N<9 straight main cutting edges 22 and N corner
cutting edges 24, where N 1s a positive integer. The main
cutting edges 22 lie on, and thus form, an 1maginary poly-
gon. Every comer cutting edge 24 connects, and extends
between, two adjacent main cutting edges 22. In the present
embodiment, each main edge 20 includes five main cutting
edges 22 and five comner cutting edges 24.

Each main cutting edge 22 includes a lowered edge
portion 26 and two raised edge portions 28. Each lowered
edge portion 26 1s located between, and connected to, two
adjacent raised edge portions 28 belonging to the same main
cutting edge 22. Fach lowered edge portion 26 can be
connected to an adjacent raised edge portion 28 via a
transition edge portion 29. Each raised edge portion 28 1s
adjacent a single corner cutting edge 24, with adjacent raised
edge portions 28 belonging to adjacent main cutting edges
22 sharing a single corner cutting edge 24. During many
testing runs, under various machining conditions, it was
found that the lowered edge portion 26 was advantageous
with lowering machine power requirements and with pro-
longing insert and tool life. The advantage of the lowered
edge portion 26 was best realized, when combined with
other features as will further be explained below.

Each corner cutting edge 24 includes two wiper edges 23.
Each wiper edge 23 can be straight in a view parallel to the
central axis H. Each wiper edge 23 1s connected to a main
cutting edge 22 via first corner edge 25 which has a first
radius R1. Fach wiper edge 23 1s also connected to an
adjacent wiper edge 23 via a second corner edge 27 which
has a second radius R2. In the same view, each wiper edge
23 has a tangent line which forms a wiper angle o with an
adjacent straight main cutting edge 22. According to the
present example, the wiper angle o equals 16 degrees. An
interior polygon angle v 1s defined between every two
adjacent main cutting edges 22. For a regular polygon,
v=(N-2)*180/N. For the present pentagonal shape, N=5 and
the polygon angle v therefore equals 108 degrees.

Each lowered edge portion 26 can be straight 1n a view
parallel to the mid-plane P. Furthermore, each lowered edge
portion 26 can be straight in a view perpendicular to the
mid-plane P. According to the present embodiments, each
lowered edge portion 26 1s not located in, or overlaps, a
corner cutting edge 24. Stated diflerently, each lowered edge
portion 26 can be located only within the boundaries of a
respective main cutting edge 22.

Each raised edge portion 28 can be straight 1n a view
parallel to the mid-plane P. The raised edge portions 28 are
located farther from the mid-plane P than the lowered edge
portion 26 in a direction perpendicular to the mid-plane P
(1.e. along the central axis H). The raised edge portions 28
can be located at the same height, or distance, from the
mid-plane P. In the current embodiment, 1n a view parallel
to the mid-plane P, all the raised edge portions 28 lie in a
single plane, which is parallel to the mid-plane P. It 1s hereby
noted that the terms ‘same height’, and/or ‘lie in a single
plane’ are to be understood as approximate terms—within
production/development tolerances.

The turning insert 14 can have a through clamping hole 30
which extends between, and opens out to, both main sur-
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taces 16. The clamping hole 30 has a least a circular cross
section, and extends along the central axis H which 1s
perpendicular to the mid-plane P. In a plan view of any one
of the main surfaces 16 perpendicular to the mid-plane P, the
central axis H defines a center of the insert 14. In the same
view, the insert 14 has 360/N degrees of rotational symmetry
about the central axis H.

Each main surface 16 includes N main rakes surfaces 31
and N corner rake surfaces 31. Each main rake surface 31
extends from a respective main cutting edge 22 towards the
clamping hole 30. Each corner rake surface 33 extends from
a respective corner cutting edge 24 towards the clamping
hole 30. Each corner rake surface 33 is located between two
main rake surfaces 31.

Each main surface 16 further includes at least N distinct
island protrusions 34, each of which projects on all sides
from the surrounding main surface 16. The term “distinct” 1s
used 1n the sense that no 1sland protrusion 34 touches (1.¢.
intersects) another island protrusion 34. In accordance with
some embodiments of the subject matter of the present
application, each main surface 16 can include at least 2*N
1sland protrusions 34. In particular, each main surface 16 can
include exactly 3*N distinct i1sland protrusions 34. Each
island protrusion 34 i1s located at least partially on an
associated main rake surface 31. Furthermore, not all 1sland
protrusions 34 necessarily have the exact same size. Each
main cutting edge 22 1s associated with, or located adjacent
to, at least one 1sland protrusion 34. In accordance with some
embodiments of the subject matter of the present applica-
tion, the 1sland protrusions 34 can be spaced apart from the
main cutting edge 22. During tests, it was found that the
island protrusions 34 were advantageous in breaking chips.
Specifically, the combination between the 1sland protrusions
34 and the lowered edge portions 26 improved overall
machining results and led to better chip flow and breakage.
Furthermore, this combination of features also improved the
insert’s orientation versatility as will be explained below.

In the present embodiment, each main cutting edge 22 1s
associated with three island protrusions 34. In the present
embodiment, a middle 1sland protrusion 34a 1s larger than
the other adjacent side island protrusions 345 which are
closer to the raised edge portions 28. The 1nsert 14 1s devoid
of an 1sland protrusion 34 between the central axis H and any
of the corner cutting edges 24. Thus, a radial line extending
between the central axis H and a given corner cutting edge
24 does not intersect an 1sland protrusion 34. In other words,
in a plan view of each main surface 16, a bi-sector axis B
which bisects a respective corner cutting edge 24 does not
pass through an island protrusion 34. A corner angle 3 1s
formed between two straight lines, respectively tangent to
adjacent wiper edges 23. The corner angle 3 satisfies the
tollowing formula: =2*a+y. The corner angle 3 can range
between 135 and 160 degrees. According to the present
embodiment, the corner angle equals 140 degrees. The
bi-sector B does not intersect any of the island protrusions
34 associated with the main cutting edges 22. Each 1sland
protrusion 34 can project partially from the lowest portion
plane LP. Attention 1s drawn to FIG. 6. In a plan view of each
main surface 16, each 1sland protrusion 34 has an oval shape,
which was empirically found as advantageous in shaping
and breaking cut workpiece chips, at least with respect to
round-shaped protrusions. In the same view, each island
protrusion 34 can have a largest dimension 1n a longitudinal
direction L. which can extend in a direction parallel to the
main cutting edge 22. According to the present embodiment,
in a cross-section perpendicular to the longitudinal direction
L. (FIG. 8), each 1sland protrusion 34 does not include a
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planar upper surface, and so 1s considered to be a “convex”
1sland protrusion. The 1sland protrusion 34 has an 1sland-like
shape, 1n a sense that it projects on all sides above the
surrounding main surface 16. As seen in the figures, the
convex 1sland protrusion 34, while lacking a planar upper
surface, can include a peak 35 which 1s surrounded by
surfaces sloping towards the mid-plane P, and in that the
peak 35 1s the highest portion, or located farther from the
mid-plane P than any other portion of the 1sland protrusion
34.

Attention 1s drawn to FIG. 8. In the direction of the central
axis H, each 1sland protrusion 34 does not project farther
from the mid-plane P than the main edge 20. Stated difler-
ently, in a view parallel to the mid-plane P of the insert
(FIGS. 4, 5), the 1sland protrusion 34 1s not visible. Spe-
cifically, the peak 35 reaches, but domes’t pass, the respec-
tive main cutting edge 22.

Each main surface 16 has a main abutment surface 36.
The main abutment surface 36 can be planar, and parallel to
the mid-plane P. In a direction along the central axis H, the
main abutment surface 36 1s located farther from the mid-
plane P than any 1sland protrusion 34. In the same direction,
the main abutment surface 36 1s located farther from the
mid-plane P than the closest main edge 20. According to the
present embodiments, the main abutment surface 36 coin-
cides with the highest portion plane HP. The clamping hole
30 can open out to the main abutment surface 36.

Each main surface 16 includes N main deflecting surfaces
38 and N comer detlecting surfaces 40. Each corner deflect-
ing surface 40 extends between two adjacent main deflecting
surfaces 38. Each of the main and comner deflecting surface
40 slopes, or extends downwards from the main abutment
surface 36, or the highest portion plane HP, towards the
lowest portion plane LP. Each main deflecting surface 38 at
least partially connects with an 1sland protrusion 34. Fur-
thermore, since the 1sland protrusions 34 are spaced apart
from each other along a direction parallel to the main cutting
edge 22, each main deflecting surface 38 at least partially
passes between two adjacent 1sland protrusions 34 and
connects with the lowest portion plane LP (FIGS. 3, 6).

Each main surface 16 has N peninsula protrusions 42
projecting therefrom. Each peninsula protrusions 42 1s asso-
ciated with a respective corner cutting edge 24. Each pen-
insula protrusion 42 can be located directly on an associated
corner rake surface 33. Each peninsula protrusion 42 extends
in a direction from the central axis H towards an associated
corner cutting edge 24. Each peninsula protrusion 42 1is
located between two adjacent island protrusions 34. Each
peninsula protrusion 42 can have a peninsula-like shape, in
the sense that the peminsula protrusion 42 does not project on
all sides from the surrounding main surface 16, unlike the
island protrusion 34 described above. The peninsula protru-
sions 42 may 1include both planar and non-planar upper
surfaces. As an example of the foregoing, each peninsula
protrusion 42 can extend from, and at least partially merge
with, the main abutment surface 36. As seen 1n the cross-
section of FIG. 10, a first portion 44 of the peninsula
protrusion 42 1s seen to be coplanar with the main abutment
surface 36 while a second portion 46 of the peninsula
protrusion 42 1s downwardly sloped relative to the first
portion 46. Thus, each peninsula protrusion 42 can have a
planar portion 44 and a convex portion 46, rendering the
peninsula protrusion “partially convex”. However, i other
embodiments, the peminsula protrusions may have only
non-planar upper surfaces, 1.e., have only convex portions,
in which case they are considered to be “completely con-
vex . Any and all 1sland protrusions 34 located along a given
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main cutting edge 22 and associated with a given main rake
surface 31 are located between two adjacent peninsula
protrusions 42 (thus, 1t 1s understood that even though the
middle 1sland protrusion 34a 1s strictly speaking located
between two side 1sland protrusions 345, it 1s still considered
to be located between two adjacent peninsula protrusions
42). The 1sland protrusions 34 are arranged such that each
pair of adjacent peminsula protrusions 42 has at least one
island protrusion 34 located therebetween. The 1sland pro-
trusions 34 can be distributed equally between all the pairs
of adjacent peninsula protrusions 42. In accordance with
some embodiments of the subject matter of the present
application, the peminsula protrusions 42 can be spaced apart
from the comer cutting edge 24. In contrast to the island
protrusions 34 which are associated with the sides of the
main surface 16 and can be regarded as “side 1sland protru-
sions”’, the peninsula protrusions 42 are associated with the
corners of the main surface 16 and can be regarded as
“corner peninsula protrusions”.

The peripheral surface 18 has N side surfaces 48 and N
corner surfaces 30. Each corner surface 50 extends between
every two adjacent side surfaces 48. Each corner surface 50
has four wiper reliel surfaces 52, each of which extends
from a respective wiper edge 23 towards the mid-plane P.
Each side surface 48 meets each of the two main surfaces 16
at two main cutting edges 22 opposite one another along the
center axis H. Fach side surface 48 has two main relief
surfaces 54, each of which extends from a respective main
cutting edge 22. Each side surface 48 further has a side
abutment surface 36 located between the two main relief
surtaces 54.

The turming insert 14 1s a negative insert as known 1n the
art. Specifically, the main relief surfaces 54 are straight, and
perpendicular to the mid-plane P.

The turning tool body 11a, 115 can have an elongated
shape. At a machining end, the turming tool body 11a, 115
has the pocket 12. The pocket 12 includes a pocket base
abutment surface 58 and abutment walls 60. The pocket 12
turther 1includes securing means. According to the present
embodiments, the pocket 12 has a securing means in the
form of fastening member 13 which 1s screw threaded into
a fastening bore which opens out to the pocket base abut-
ment surface 58. The abutment walls 60 extend transversely
with respect to the base abutment surface 58. The pocket 12
can have two abutment walls 60 which extend transversely
to each other. In a secured position, the main abutment
surface 36 abuts the pocket base abutment surface 38 and the
side abutment surface 56 abut the abutment walls 60.

Attention 1s drawn to FIGS. 11 and 12. The pocket 12 of
the high feed turning tool body 1la 1s onented in the
high-feed tool body 11a according to high feed applications
as known 1n the art. In FIG. 12, the non-high-feed turning
tool body 115 1s shown with the same insert 14 mounted in
the pocket 12. In the non-high-feed turning tool body 115,
the pocket orientation 1s different from that of the pocket 12
in the high-feed tool and suited for non-high-feed, standard
turning operations. This 1s advantageous 1n terms of insert
costs, since a client only has to buy a single insert type,
which 1s suitable for both applications. The double-wiper
edge design ensures high surface finish for both the high-
feed and standard orientations.

What 1s claimed 1s:

1. A turming insert (14) having a central axis (H), the
turning insert (14) comprising:

two opposite polygonal main surfaces (16) and a periph-

eral surface (18) extending therebetween, the periph-
eral surface (18) extending circumierentially about the
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central axis (H) and having an integer number N side
surfaces, where 2<N<9; the turning insert (14) having,
mirror symmetry about a mid-plane (P) orniented per-
pendicular to the central axis (H) and passing midway
between the two main surfaces (16) through the periph-
eral surface (18) and 360/N degree rotational symmetry
about the central axis (H); and

two main edges (20), each being formed at respective

intersections between the peripheral surface (18) and

the two main surfaces (16), each main edge (20)

comprising:

N main cutting edges (22) and N comer cutting edges
(24), each corner cutting edge (24) extending
between, and connecting, two adjacent main cutting
edges (22), each main cutting edge (22) comprising
two raised edge portions (28) and a lowered edge
portion (26) extending therebetween, the raised edge
portions (28) being located farther from the mid-
plane (P) than the lowered edge portion (26) 1n a
direction along the central axis (H);

wherein:

cach main surface (16) comprises:

N main rake surfaces (31), each rake surface (31)
extending from a respective main cutting edge (22)
towards the central axis (H);

N corner rake surfaces (33), each corner rake surface
(33) extending from a respective corner cutting edge
(24) towards the central axis (H) and located
between two adjacent main rake surfaces (31);

N at least partially convex peninsula protrusions (42),
cach projecting from the main surface (16) and
extending 1n a direction from the central axis (H)
towards an associated corner cutting edge (24); and

at least N convex 1sland protrusions (34), each at least
partially on an associated main rake surface (31),
cach having an oval shape i a plan view of the
turning insert (14) perpendicular to the mid-plane
(P), any and all 1sland protrusions (34) associated
with a given main rake surface (31) being located
between two adjacent peninsula protrusions (42),
cach pair of adjacent peninsula protrusions (42)
having at least one island protrusion (34) located
therebetween.

2. The turning msert (14) according to claim 1, wherein
cach comer cutting edge (24) comprises two wiper edges
(23), the two wiper edges (23) defining a corner angle ()
which has a range between 135 and 160 degrees.

3. The turning msert (14) according to claim 2, wherein
the corner angle (3) has a range between 135 and 145
degrees.

4. The turning msert (14) according to claim 1, wherein
cach penminsula protrusion (42) 1s located on an associated
corner rake surface (33).

5. The turning msert (14) according to claim 1, wherein
cach main surface (16) comprises a planar main abutment
surface (36) which 1s parallel to the mid-plane (P), and each
peninsula protrusion (42) comprises at least a planar portion
which 1s coplanar with, and partially merges with, a respec-
tive planar main abutment surface (36).

6. The turming insert (14) according to claim 5, wherein
cach 1sland protrusion (34) 1s spaced apart from the main
abutment surface (36).

7. The turning sert (14) according to claim 1, wherein
for any given main cutting edge (22), each of the two raised
edge portions (28) and the lowered edge portions (26) 1s
connected by a respective transition edge portion (29).



US 11,446,745 B2

9

8. The turning insert (14) according to claim 1, wherein no
1sland protrusion (34) extends farther from the mid-plane (P)
than a lowered edge portion (26), 1n a direction perpendicu-
lar to the mid-plane (P).

9. The turning nsert (14) according to claim 1, wherein
cach penminsula protrusion (42) extends farther from the
mid-plane (P) than an adjacent raised edge portion (28), in
a direction perpendicular to the mid-plane (P).

10. The turning 1nsert (14) according to claim 1, wherein
in a plan view of the turning 1nsert (14) perpendicular to the
mid-plane (P), a largest dimension of each 1sland protrusion
(34) 1s 1n a longitudinal direction (L) which extends parallel
to an adjacent lowered edge portion (26).

11. The turning insert (14) according to claim 1, wherein
cach main surface (16) comprises a planar main abutment
surface (36) which i1s parallel to the mid-plane (P) and
located farther therefrom than the 1sland protrusions (34), 1n
a direction perpendicular the mid-plane (P).

12. The turning 1nsert (14) according to claim 1, wherein
N equals 3.

13. The turning 1nsert (14) according to claim 1, wherein
cach main surface (16) comprises at least 2*N 1sland pro-
trusions (34) distributed equally between all the pairs of
adjacent peminsula protrusions (42).

14. The turning 1nsert (14) according to claim 1, wherein
cach main surface (16) comprises exactly 3*N 1sland pro-
trusions (34) distributed equally between all the pairs of
adjacent peninsula protrusions (42).

15. The turning insert (14) according to claim 1, wherein
the 1nsert (14) 1s devoid of an 1sland protrusion (34) between
the center axis (H) and any of the corner cutting edges (24).

16. A turning tool (10) comprising a high-feed turning tool
body (11a) or a turning tool body (115) with a pocket (12)
and the turning insert (14) according to claim 1 secured 1n
the pocket (24).

17. The turning tool (10) according to claim 16, wherein:

the pocket (12) comprises a pocket base abutment surface

(58) and abutment walls (60) which extend transversely
outwardly away from the base abutment surface (58);
the pocket base abutment surface (58) abuts one of the
two main abutment surfaces (36) of the turning insert
(14); and
the peripheral surface (18) engages the abutment walls
(60).

18. The turming tool (10) according to claim 16, wherein
the pocket (12) comprises a fastening member which forces
the mnsert (14) against the pocket base abutment surface (58)
and against the abutment walls (60).

19. A turming insert (14) having a central axis (H), the
turning insert (14) comprising:

two opposite polygonal main surfaces (16) and a periph-

eral surface (18) extending therebetween, the periph-
eral surface (18) extending circumierentially about the
central axis (H) and having an integer number N side
surfaces, where 2<N<9; the turning insert (14) having
mirror symmetry about a mid-plane (P) oriented per-
pendicular to the central axis (H) and passing midway
between the two main surfaces (16) through the periph-
cral surface (18) and 360/N degree rotational symmetry
about the central axis (H); and

two main edges (20), each being formed at respective

intersections between the peripheral surface (18) and

the two main surfaces (16), each main edge (20)

comprising;

N main cutting edges (22) and N comer cutting edges
(24), each corner cutting edge (24) extending
between, and connecting, two adjacent main cutting
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edges (22), each main cutting edge (22) comprising
two raised edge portions (28) and a lowered edge
portion (26) extending therebetween, the raised edge
portions (28) being located farther from the maid-
plane (P) than the lowered edge portion (26) 1n a
direction along the central axis (H);
wherein:
cach main surface (16) comprises:

N main rake surfaces (31), each rake surface (31)
extending from a respective main cutting edge (22)
towards the central axis (H);

N corner rake surfaces (33), each corner rake surface
(33) extending from a respective corner cutting edge
(24) towards the central axis (H) and located
between two adjacent main rake surfaces (31);

N at least partially convex peninsula protrusions (42),
cach projecting from the main surface (16) and
extending 1n a direction from the central axis (H)
towards an associated corner cutting edge (24); and

at least N convex 1sland protrusions (34), each at least
partially on an associated main rake surface (31), any
and all island protrusions (34) associated with a
given main rake surface (31) being located between
two adjacent peminsula protrusions (42), each pair of
adjacent peninsula protrusions (42) having at least
one 1sland protrusion (34) located therebetween; and

cach main surface (16) comprises a planar main abutment
surface (36) which 1s parallel to the mid-plane (P) and
located farther therefrom than the island protrusions

(34), 1n a direction perpendicular the mid-plane (P).

20. A turning insert (14) having a central axis (H), the

turning insert (14) comprising:

two opposite polygonal main surfaces (16) and a periph-
cral surface (18) extending therebetween, the periph-
cral surface (18) extending circumierentially about the
central axis (H) and having an integer number N side
surfaces, where 2<N<9; the turning insert (14) having,
mirror symmetry about a mid-plane (P) oriented per-
pendicular to the central axis (H) and passing midway
between the two main surfaces (16) through the periph-
eral surface (18) and 360/N degree rotational symmetry
about the central axis (H); and

two main edges (20), each being formed at respective
intersections between the peripheral surface (18) and

the two main surfaces (16), each main edge (20)

comprising:

N main cutting edges (22) and N corner cutting edges
(24), each comner cutting edge (24) extending
between, and connecting, two adjacent main cutting
edges (22), each main cutting edge (22) comprising,
two raised edge portions (28) and a lowered edge
portion (26) extending therebetween, the raised edge
portions (28) being located farther from the maid-
plane (P) than the lowered edge portion (26) 1n a
direction along the central axis (H);

wherein:
cach main surface (16) comprises:

N main rake surfaces (31), each rake surface (31)
extending from a respective main cutting edge (22)
towards the central axis (H);

N corner rake surfaces (33), each corner rake surface
(33) extending from a respective corner cutting edge
(24) towards the central axis (H) and located
between two adjacent main rake surfaces (31);

N at least partially convex peninsula protrusions (42),
cach projecting from the main surface (16) and
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extending in a direction from the central axis (H)
towards an associated corner cutting edge (24); and
at least N convex 1sland protrusions (34), each at least
partially on an associated main rake surface (31), any
and all 1sland protrusions (34) associated with a 5
grven main rake surface (31) being located between
two adjacent peminsula protrusions (42), each pair of
adjacent peninsula protrusions (42) having at least
one 1sland protrusion (34) located therebetween;
no 1sland protrusion (34) extends farther from the mad- 10
plane (P) than a lowered edge portion (26), in a
direction perpendicular to the mid-plane (P); and
cach peminsula protrusion (42) extends farther from the
mid-plane (P) than an adjacent raised edge portion (28),
in a direction perpendicular to the mid-plane (P). 15

% x *H % o
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